
Indications of Deformation Along the N = 40 Isotones* 
 

S.N. Liddick1, B. Abromeit1, A. Ayres2, A. Bey2, C.R. Bingham2, L. Cartegni2, H.L. Crawford3, 
I.G. Darby4, R. Grzywacz2, S. Ilyushkin5, N. Larson1, M. Madurga2, D. Miller2, S. Padgett2,  

S. Paulauskas2, M.M. Rajabali4, K. Rykaczewski6, S. Suchyta1 
 
1National Superconducting Cyclotron Laboratory (NSCL) and Department of Chemistry, Michigan 

State University, East Lansing, Michigan 48824, USA 
2Department of Physics and Astronomy, University of Tennessee, Knoxville, Tennessee 37996, USA  

3Nuclear Science Division, Lawrence Berkeley National Laboratory, Berkeley, California 94720, 
USA 

4Instituut voor Kern- en Stralingsfysica, Katholieke Universiteit Leuven, B-3001 Leuven, Belgium 
5Department of Physics and Astronomy, Mississippi State University, Mississippi 39762, USA 

6Physics Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA 
 
 

The rapid development of collectivity in the N = 40 region as protons are removed from the f7/2 
single-particle state is suggested by the dramatic drop in energy of the first excited 2+ state 
from 68Ni to 64Cr [1,2] and the increase in B(E2) along the Fe isotopic chain. Recent experiment 
results in the odd-A 67Co nucleus have suggested the presence of a ½- deformed state attributed to a 
p3/2 intruder configuration [3-4].  Numerous experiments have focused on the even-even and odd-
A Cr and Fe nuclei but little is known about the neighboring odd-odd Mn and Co isotopes.  The 
low-energy level structure of 67Co motivated a search for deformed and spherical levels in the odd-
odd Co and Mn nuclei [5-6] populated through beta decay. 

The low-energy level structures of 66,68Co were studied via the beta decay of 66,68Fe produced 
from the fragmentation of a 86Kr beam at the NSCL and delivered to the Beta Counting System 
(BCS) for characterization.  Isomeric and beta-delayed gamma-ray transitions were observed 
following the identification of the radioactive ions.  Based on the inferred low-energy level 
structures of the odd-odd 66,68Co isotopes the spins and parities of the isomeric states were altered 
from previous literature values.  
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